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The data published by Stratton (19) and others (2, 8, 10, 17, 
20, 23) show that differential sensitivity for somesthetic pressure 
(=1/AP) varies inversely with the applied mechanical pressure 
(P in gm./cm.*) when the area of surface in contact with a given 
region of the skin is held “constant” (cf. Fig. 1). For a constant 
area, AP—=KAW. In terms of a neurophysiological theory (11, 12 
13) this means that 1/AP decreases because the number of elements 
available for the discrimination has been made to decrease. A specific 
consequence of this theory is that differential sensitivity for constant 
mechanical pressure should increase when the stimulating area is 
increased, even though the total weight is increased proportionately 
with the area. The experiments of Weber (23), Hering (10), and 
Stratton (19) do not furnish information concerning the status of this 
prediction. The purpose of the experiment reported here is to provide 
information for its evaluation. 

The particular region selected for stimulation was located about 
one-third of the distance from the elbow to the wrist on the volar 
aspect of the left forearm. To reduce the likelihood of disturbing 
factors, the arm, after being shaved, was fitted snugly but comfortably 
into an especially prepared plaster cast and was completely relaxed 
during each stimulation. A method of limits was employed (con- 
tinuous change in the direction of increase). 

Six containers, appropriately loaded, served as standards for stimu- 
lation. These vessels were constructed of thinly drawn glass, cylin- 
drical in form. They were prevented from tipping by means of 
adjustable guides. Their circular cross-sections varied in area, but 
each exerted the same pressure (=6 gm./cm.*) on the arm. The 
bottom of each vessel was covered with mat-surface cardboard. Five 
seconds after the circular base of a vessel had been carefully placed 
in contract with the surface of the arm, the total weight was increased 
at the constant rate of 1 gm./sec. by adding water from a calibrated 
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FIGURE 1 


Illustrating the relation AW and W; for somesthetic pressure; AW and Ws; 
are measured in grams. Data from Stratton (1896) for four observers. Each 
shaded circle is an average of 20 measurements. The area of the surface of ap- 
plication is a parameter, and the applied weight is directly proportional to me- 
chanical pressure, P (in gm./cm.2). A method of limits was used (continuous 
change in the direction of increase). AW (= KAP) is an approximately recti- 
linear function of the adjusted weight, W2. The solid line has a slope = 1:50. 
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burette. As soon as the observer signified that the weight of the 
object had been just noticeably increased, the experimenter recorded 
the number of grams required to eventuate the response. Introspec- 
tively, it was reported that the judgments were made in terms of an 
increase in the intensity of the somesthetic pressure localized beneath 
the object and in the arm. Ten readings were taken for each of the 
six areas during a single sitting. The results for six sittings taken on 
six consecutive days for the same observer (A.H.H.) are presented 
in Table 1. 

Each AP entry in the Table is based on ten measurements for one 
observer. Mechanical pressure and exposure time are parameters; 
area and weight, variants. The first and second columns give the 
weight and the area of the standard stimulus; the mechanical pressure 
P, (column 3) was constant throughout. The next six columns 
contain the AP,, values for the six experiments. °.p = the root- 


mean-square deviation of a single observation; its properties have been 
considered elsewhere (14). 

Fig. 2 shows the net result of the experiment. Each point (AP,,) 
is an average from sixty measurements obtained by averaging the 
six mean AP’s for each area. Logarithmic coordinates are used. AP is 
seen to decrease as A (and, therefore, as W) is made to increase. 
The solid line drawn in the figure is described by the equation 

log AP = -K log A + log C (1) 
where K(= 1.1) and C are constants. The equation is empirical and 
is used solely to epitomize the experimental findings. In terms of 
differential sensitivity (=1/AP), 

log (1/AP) = K log A + log C (2) 
The logarithm of differential sensitivity for intensitive increase in 
somesthetic pressure is a rectilinear function of the logarithm of the 
stimulating area over the range of magnitudes of A used. Corres- 
ponding data for retinal excitation (cf. 18) suggest that over a wider 
area range the curve (Fig. 2) may become concave upward. 


DISCUSSION 


When the area of the surface of application is constant, differential 
sensitivity is known to vary inversely with mechanical pressure P 
(cf. 19) and hence also to vary inversely with the standard weight 
W,. It might be argued, therefore, that differential sensitivity varies 
inversely with the total excitation produced. That this view cannot 
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FIGURE 2. 
Showing the relation between AP and area A for somethetic pressure. 
Mechanical pressure ( = 6 gm./cm.2) and exposure time ( = 5 secs.) are 


parameters; area and weight, variants. Each point is based on 60 measure- 
ments for one observer. 

possibly be correct in general, however, is demonstrated in the present 
experiment. 1/AP is shown here to vary directly with the applied 
weight and thus with the strength of the corresponding excitation. 
Any attempt to correlate differential sensitivity simply with the 
magnitude of the sensory excitation, therefore, can lead only into 
contradiction. The same discrepancy exists for the discrimination of 
sensory intensities in other departments of sense (3, 4, 7, 9, 13, 
16, 18, 21, 22). 
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A resolution of this discrepancy can be achieved in terms of a neuro- 
physiological theory: differential sensitivity (1/AP) is said to depend 
upon the number of elements of excitation potentially available for 
the discrimination in question (11, 12). As regards somesthetic 
pressure, for area and exposure time as parameters, the number of 
elements potentially available for the discrimination decreases as the 
mechanical pressure increases; so does differential sensitivity (cf. 19). 
When mechanical pressure and exposure time are parameters, as in 
the present experiment, the number of elements potentially available 
for the discrimination under these conditions is also increased as 
area is increased; our results demonstrate that differential sensitivity 
does likewise. Differential sensitivity is thus seen to vary directly, 
though not necessarily in direct proportion, with the number of 
elements potentially available for the discrimination. This theory is 
in a sense the supplement of the “volley theory” (1) of sensory 
intensity. 


SUMMARY 


Data from classical experiments show clearly that differential 
sensitivity for somesthetic pressure varies inversely with the applied 
weight when the stimulating area is constant. Data from the experi- 
ments reported in the present paper, however, demonstrate that, for 
mechanical pressure as parameter (= 6 gm./cm.*) and area as variant, 
differential sensitivity varies directly with the applied weight. These 
results are shown to be consistent with a neurophysiological theory of 
differential sensitivity. 
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